Activity of nitric oxide synthase in mature and immature human spermatozoa.
Nitric oxide (NO) is known to be involved in multiple signal transduction pathways of male germ cells, including sperm capacitation. In somatic cells, NO production was found to be part of apoptosis signalling. The aim of our study was to further clarify the role of NO in spermatozoa by investigation of NO synthase activity with regard to sperm maturity and sperm apoptosis signalling. Semen specimens from 19 healthy donors were subjected to density gradient centrifugation to separate the predominantly mature and immature sperm fraction. NO synthase activity was evaluated using diaminofluoresceine-2-diacetate by FACS. Apoptosis signalling was monitored by flowcytometric analyses of caspase-3 (CP3) and integrity of the transmembrane mitochondrial potential (TMP). TUNEL assay was used to detect DNA fragmentations. Maturity of human spermatozoa was associated with increased NO synthase activity and inactivated apoptosis signalling (lower levels of disrupted TMP, active CP3 and DNA fragmentations, P < 0.05). Activation of apoptosis signalling was significantly negatively correlated to NO production, indicating a rather anti-apoptotic effect of NO. This might underline the recently proposed role of NO in physiological sperm signal transduction, e.g. during capacitation.